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Blink e visual acuity

Neurology ¢ Ophthalmology

Unusual setting of medical care

Acquired pendular nystagmus (APN) is a back and forth, oscillatory eye movement in which the 2 oppositely di-
rected slow phases have similar waveforms. APN occurs commonly in multiple sclerosis and causes a disabling
oscillopsia that impairs vision. Previous studies have proven that symptomatic therapy with gabapentin or me-
mantine can reduce the nystagmus amplitude or frequency. However, the effect of these medications on visu-
al acuity (VA) is less known and to our knowledge the impact of non-pharmacological strategies such as blink-
ing on VA has not been reported. This is a single observational study without controls (Class IV) and is meant
to suggest a future strategy for study of vision in patients with disabling nystagmus and impaired vision.

A 49-year-old woman with primary progressive multiple sclerosis with spastic paraparesis and a history of op-
tic atrophy presented with asymmetrical binocular APN and bothersome oscillopsia. We found that in the eye
with greater APN her visual acuity improved by 1 line (from 0.063 to 0.08 decimals) immediately after blinking.
During treatment with memantine, her VA without blinking increased by 2 lines, from 0.063 to 0.12, but im-
proved even more (from 0.12 to 0.16) after blinking. In the contralateral eye with a barely visible nystagmus,
VA was reduced by 1 line briefly (~500 ms) after blinking.

In a patient with APN, blinking transiently improved vision. The combination of pharmacological treatment with
memantine and the blinking strategy may induce better VA and less oscillopsia than either alone.

Attentional Blink e Multiple Sclerosis, Chronic Progressive ¢ Nystagmus, Pathologic ¢ Optic Atrophy
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Background

Pendular nystagmus is a back and forth, involuntary oscillatory
eye movement in which the 2 oppositely directed slow phas-
es have similar waveforms. Pendular nystagmus may be con-
genital or acquired. Acquired pendular nystagmus (APN) oc-
curs in disorders affecting the visual system, or with lesions
involving the dentato-rubro-olivary tract (Guillain-Mollaret tri-
angle) and consequent inferior olivary hypertrophy [1-3]. APN
occurs commonly in multiple sclerosis and causes a disabling
oscillopsia that impairs vision [4,5].

APN usually consists of pseudo-sinusoidal oscillations at a sin-
gle frequency (in the range of 1 to 8 Hz) and may be asym-
metric and sometimes monocular [2,6,7].

APN often briefly stops for a few hundred ms after saccades
and blinks [8-12]. Based on objective ocular motor measures,
including nystagmus amplitude and/or frequency, previous stud-
ies [13-18] showed that gabapentin or memantine is an effec-
tive treatment for APN. Thurtell et al and Nerrant et al [17,18]
also showed treatment with memantine or gabapentin im-
proved visual acuity (VA).

To our knowledge, however, the impact of blinking on visual
acuity has not been investigated. Here, we describe a 49-year-
old woman with primary progressive multiple sclerosis with
spastic paraparesis and a history of optic atrophy who pre-
sented with asymmetrical binocular APN and bothersome os-
cillopsia. We found her visual acuity improved by 1 line (from
0.063 to 0.08) immediately after blinking in the eye with great-
er APN. In the contralateral eye, with a barely visible nystag-
mus, visual acuity was reduced by 1 line briefly after blinking.

This is a single observational study without controls (Class

IV) and is meant to suggest a future strategy for study of vi-
sion in patients with disabling nystagmus and impaired vision.

Case Report

A 49-year-old woman with primary progressive multiple sclerosis
with spastic paraparesis and a history of optic atrophy in both
eyes presented with binocular horizontal acquired pendular nys-
tagmus (APN) and bothersome oscillopsia. She was myopic (-1.5
and -1.0 diopters, right and left eye, respectively). Best correct-
ed visual acuity (measured on a Snellen chart at 5 meters) was
0.5 in the right eye and 1.0 in the left eye. She had temporal pal-
lor of both optic discs, and a reduced thickness of the temporal
peripapillary nerve fiber layer more pronounced in the right eye.

The pendular nystagmus was most visible in the right eye,
with a peak-to-peak amplitude of 2° to 5° horizontally and 2°
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Video 1. Binocular asymmetrical horizontal acquired pendular
nystagmus most visible in the right eye. Notice the
decrease of the nystagmus intensity after a blink of the
right eye.

to 6° vertically, and a frequency of ~5.5Hz. Nystagmus in the
left eye was barely noticeable, with amplitudes <1° (Video 1).

We recorded the movements of both eyes with an Eye Link
SR1000 eye tracker (SR Research, CA). An infrared bandpass fil-
ter was used to cover the opposite eye for monocular viewing
conditions, while still enabling binocular recording. We mea-
sured the visual acuity without correction in 2 conditions: (1)
Independent of blinking — these trials were initiated by a but-
ton press at the discretion of the patient; and (2) immediate-
ly after a blink event — these trials were triggered automati-
cally by the end of a blink. In both conditions, a Landolt ring
on a screen positioned at 3 m distance was shown for 500
ms immediately after the trigger. The patient was asked to re-
port the orientation of the opening in the Landolt ring without
correction. Visual acuity was defined as the smallest Landolt
ring at which at least 5 of 8 trials were correctly recognized.

The patient was evaluated twice — before taking memantine,
and then 3 months later while taking 20 mg of memantine
per day. In both sessions, on video-oculography each blink was
followed by a short period of about 400 ms with a diminished
oscillation and a reset of the oscillatory phase (Figure 1 row c,
second column during the stimulus period and also in the vid-
eo which shows the decreased intensity of the nystagmus af-
ter a blink). Likewise, visual acuity improved in both sessions
with blinking, and the patient noticed less oscillopsia and better
vision for a brief period after blinking. Before treatment with
memantine, the blinking strategy increased vision from 0.063
(without blinks) to 0.08 (measured with blinks). During treat-
ment with memantine, visual acuity without blinking increased
by 2 lines, from 0.063 to 0.12. With blinking, vision further in-
creased from 0.12 to 0.16. Based on our video-oculography
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Figure 1. Video-oculography findings of the right eye during the first session (before beginning with memantine); the x-axis represents
time in milliseconds and the y-axis represents the eye position; a) Horizontal component of the pendular nystagmus in the
right eye in one trial while examining the visual acuity before and after stimulus; b) Vertical component of the same trial;
¢) Horizontal component of the pendular nystagmus in the right eye in all 32 trials (superimposed grey lines) with a black
line indicating the mean horizontal component of the APN; d) Corresponding vertical eye movements. Vertical dashed line
represents the end of the blink preceded by the lightly shaded bar reflecting the period of the blink. The period during
which the visual acuity stimulus was presented is indicated by the black bar. Note the suppression of the nystagmus and the
consistent resetting of the phase of the oscillations with blinks (c, second column).
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Figure 2. Video-oculography findings of the right eye during the first session (before beginning with memantine); the x-axis represents
time in milliseconds and the y-axis represents the eye position; a) Horizontal component of the pendular nystagmus in the
right eye in one trial while examining the visual acuity before and after blinking; b) Vertical component of the same trial;
¢) Horizontal component of the pendular nystagmus in the right eye in all 32 trials (superimposed grey lines) with a black
line indicating the mean horizontal component of the APN; d) Corresponding vertical eye movements. Vertical dashed line
represents the begin of the stimulus. The period during which the visual acuity stimulus was presented is indicated by the
black bar.
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data, visual fixation alone (without blink) did not influence the
oscillations of the right eye (Figure 2).

In the left eye with minimal APN, there was a slight decrease
in visual acuity with blinking (before memantine treatment vi-
sion decreased from 0.25 to 0.125; during memantine treat-
ment vision decreased from 0.3 to 0.25 with the blinking strat-
egy). Using the same blink paradigm in 5 healthy participants,
there was a similar decrease (mean of 1 line of visual acuity)
immediately after blinking.

Discussion

The main finding in this patient with acquired pendular nys-
tagmus from multiple sclerosis was that blinking could tran-
siently improve vision. A similar transient suppression of nys-
tagmus has been reported after a saccade, both in patients
with APN [19] and patients with infantile, “congenital” nys-
tagmus [20,21]. In the latter, there is a brief “foveation” peri-
od in which the slow-phase velocity of the nystagmus drops
to zero for up to a few hundred ms.

In our patient the combination of pharmacological treatment
with memantine and the blinking strategy induced better vi-
sual acuity and less oscillopsia than either alone. Whether this
can be helpful to other patients is not yet known, but our re-
sults suggest: (1) a quantitative approach to monitoring the
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functional effects of therapy of nystagmus on vision and (2)
vision (and quality of life) can be improved for patients using
the blink strategy. The latter effect seems to be due only to
blinking and is not influenced by visual fixation alone.

Conclusions

A blink can lead to a transient but beneficial increase in visu-
al acuity in patients with acquired pendular nystagmus. Our
findings might have implications for patient counseling; how-
ever, it is still not clear whether patients with APN already
use the blink strategy consciously (or unconsciously) to tran-
siently improve their vision. Even if the salutary effect lasts
for only a few hundred milliseconds after a blink, visual tasks
that require fine-grained acuity, for example, threading a nee-
dle, might be easier to accomplish using a blinking strategy.
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